
UNCLASSIFIED

AD4 3 9 3 1 0

DEFENSE DOCUMENTATION CENTER
FOR

SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STAlION, ALEXANDRIA, VIRGINIA

UNCLASSIFIED



NOTICE: When govermnt or other drawings, spscL-
fications or other data are used for any purpose
other than in connection with a definitely related
goverment procur ent operation, the U. S.
Government thereby incurs no responsibilityp nor any
obligation vhatsoever; and the faot that t e Govern-
ment may have fo= lAted, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by Implication or other.
vise as in any manner licensing the holder or amy
other person or corporation, or conveying ay rights
or peruission to manufacture, use or sell any
patented invention that my in any way be related
thereto.



I Quarterly llmw, ,
1- .

//

INCLUSIVE DATES TO

SUBJECT OF INVESTIGATION

OFAMTA2M8 ON~DRS

RESPONSIBLE INVE8TIGATOR

44 lilthBiko Tllo,

U.S. Army Research & Development Group (9852) (Far East)
Office of the Chief of Research and Development

United States Army
APO 343

4 3 9 310



STtUhIM~ ON 'II 110OJE

Apist. Chef Se.fo i~ ction

Tolkyo, *iaran



01-1 O THM MODE OF ft"TOT OF ANZ"kA DJJGS3'

Katsubiko Tago, Yukiyoshi Yajimra and Toru Hayakawa

From Tuberculosis Section, T-itasato Institute

Tokyo, Japan

A new antibiotic mtomycin, hnas been isolated in
ou~ nsttut by y. ata f'om a new srecies of a'rep-

tomycete, Ste2Qmr,- ggesitos -us. 1-h'-' substance was
detected in the courpe of the sc-eeenfg '-gvarn fo. t
antitumor agents against the Ph-2.ich caroinoma, The
antitumor activity was found to be in cc-r-elation w-Lth
the antibacterial activity against B, subtuilis _mI 219.
The extraction of the active pvirnciplc -:7as caried out
depending upon thfs an-t.ibacte~--al ctiviy As a
ensult, the isolated pvinciple was furthe, separated
into 3 active fractions. The names of mitomycin A, D
and C were given to the 'respective -frantiors.
The mit omycoins showed strong inhibito-y acti,_viis
against a variety of' gvrarn-pos_itive anr. gF-am-negative
ba~cTsis i, vit-o. aq sho-nn in 'Iable I,
Amc-' t .,- mI.tomycin A may be one of the most Poten-
tia]a s~:bo--i cS 7 'aIt t, a'!7e So a benrcc.

-ab Ie I. ArtbaCtovi1al %Sp3ot-u~~ of :.Ztciny Ci-s

Minimu n bt: Con-ent vat ion
___ 3 Mo 9

Staphylococcus auve;;s 2 00,-p .
Diplococcus pnecmns 0- 0.2-
St~retotococcus hem-o-lyticus .11)i 0.1.
COnynebacterium diphthe'riae 0^ 00 1 0 1
Escherichia coli o0. 1 5.
Kiebsiella pneumoniae 0.50.005
Salmonell1a typhi 0.0
Shigella d~senjtevifae 0 503
Bacterium subtili1-fs ~T219 -~0 .25
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1.Inhibition of bacterial proteinl rnyrth,:.sE1 b-,

Mnytomyo in.

a. Materials and Methodxs.

(1) The arnini. The ovgani~in uoc(I ?o thi-s
work vias StpLlcon uenisvui 0.T
grerm for -18 hre, at 37 0 0 onnjovm-ai ga-e
media and the cells were hearvestp. Pnd
washed once with 0.1 M phosphate buffer prT
6.25 and 1esuspendrod the sam~e buffer. The
cell suspensions were Subjeeted to -fveezing
and thdwing twenty times. th~e disintegrated
raterial was Qent-rifuged at 1,000 r.p.M. fOT
6min.. This sedi~ment was called 74rantion

I and the supernatant was 'resuspendc6. 10 m3'..
of the buffer and Ieoentyifuged at 6,000
vP~m, fov 30 min. and the sediment was
Tef&Tod to Praotinn II, and the surwrnatant,
Preotin III.

(2) Inocubatina mixtuves. Iocubation wov'e oawried
out 1* 15 MI, oeotr1.fu e tubes containing the
following: 0.1 ml, 0.06M Adenosii triphos-
Phate; 0.4 ml. Hexose diphosphate solution
containing the equivalont of 10 mg, ba-tium
s alt/mi.; 0 .5 ml. a m InD o P- :t-n m. u
d 4s a ,-ihbcd t h ( pr v io 1,1 paT u.: 1

solution of antibaoteia r; an . l
bacterial cell f-ractjiotj.

ninol After itnculatfrng the t-obes ira
watev bath at 3700 for 3 h-rs, t,-hp Same
volume nf 10% trichlio'~ac.tic a-i46A~
was add~d tn each tobe :-.-d 'r_>pt in %j box
overn ight. After c it'i.i---c-. ti-l'on -at 3

rasher once Vwih 51' "A01hA n i tj - o g o

by digestion in ri~~j1ia , ~vt~
Ond cilovimetvic after vzai
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b.. Results

Table 2. Inhibition of protcin cynthesis
by Mitomyoin

Conoent-ation Inhiobtion
mox/n1 A

Mitomyoin 0 50 0
10 0

5 01 Q_
Chloampheviool 50 100

10 100
5 78
1 4

L uonmyo n 50 97
10 945 94

(1) In Table 2 are represented the doegree of
inhibition prodooed by a variety of inhibi-
tove tested on the synthesis of protoin.
Inhibition is expvessed as peroontage rate
of protein synthesis in the absence of
added inhibitor. Mean value of nontols
ithnut inhibitor is 60 mfog/mg dry rt.

dinr uptel oell.

(2) Mitomyin C, although ita high bact'Lin-
static aotivity, did not show an.r nhibi-
to y power against the baoterial potein-
synthesis.

(3) Chlorampheniool and Ieticomyoin shred hiah
inhibitory activity againct bactvia
protein synthesis. The degree of inhibi-
tion of protein-eyothesis Tias weoll o-.-
lated with theiT respectLve antibacterial
activity.
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2. Inhibiti,:i c o a-aE.tsds fnI.-c"Jn by
Mitomycin.

a. Mate.-r4,a anrA 'C'7nhods.*

(1) _qh- nr %,iJ s. Th e n'g a nii o.m p 1o y ed f o r
thi S e-peiment was also star o ylcoc cue
Preu 2Oc)-n', a n. hre fratn C - t h

i3-uTptd cells v'el~ prepaved! quite same
a,- the expe-riment 10

(2) The qd-vui. ttomyc n, CtiloyaIpJnricol
and Te-ucotnycin ve're t"esteNd. Concent-
-ration of the anti-bacte.ria). ageonts were
adjusted to obtain a suitable le-vel
(100-0.05 mcg pev ml. of final) in -e
actions mixvturea Th.e sooution of drugs
ve atoved in a -efriggeator during

the expenciment an~d tile activity of the,
compounds did not Show any change..

(3) The_ enZyme inductinn and assay of its
agiZty The ability of cellular sus-
pensions to syrntrhes ize bita--galactos idase
was dete-mne, rfithlr t'he CJ-itrophenyl-
beta ---.- galactoside m~ethod of Thdpvbe-rg
(1950) modified by IH'u-itz et al. (1958).
0.2 ri,of each Jfracti-!oncS contained in
15 ml. cetiustules re-re add&x. with
1 ml. of d-rog solvtio n; O. M1i. of

rjz~iy'. Bmodilfieci Z-'Trn meii- A6 as

~ G~co~ C'85'rep .acc7; vith gala-
ct nse as a J d.,ce n tubes vzere

Unu~t~a 3 1.Gc: -f-3 -r in v vat%0
bath. A t h,-e e 6d of h tbto
fE?-, dvop of' to7o0"Ve -adc-, -to C~ake

cry-~c~enzy-e access~.o.e Tsubst-
r at e.. Then or&e !-1, of Mv*2O 0 -n-It-o-
Phe T;, beta-( -. ,.ac-*tcs iLe o )
so' wt"on a.-xt~ ol of 0-.2 !,, phosphate

bu'4e -1- veoade o the incu-
bation ir.ret meazsv-e cnzy-, acti
vi-Ity and the tubes ve-re ree t- o
370C an~d Iept at thnis ternpe yre fov

m5 ~in This -reacrtiofnn wcas tpe
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after a given time interval by addi-
tion of 1 ml. of 1 M sodium Carbooate.
After the oentTifugatin of the tubes
to claTify the veaation mixture the
intensity of yellow colouT developed
in cell free fluid resulting from
liberation of o-nitrophemyl by cleavage
of the 0NM was estimated lulfrioh
photometer with No. 53 filter.

.. Result.

Table 3. Inhibition of induced beta-palanto-
aldase eyntbesis by Mitomyoin

P'er cent
Mitnmyaln ImeemyCiX. -hloeampheninol inhibition

mcg/fml %
5.0 - 100
1.0 - 100
0.5 - - 60
0.1 --

- 6.3 - 100
- 3.2 - 100
- 1.6 - 69.2
- 0.8 - 38.4
- 0.4 5.1
-. 0.2 0
- 0oi - 0

- -- 6 ) ~
-6.3 100

-- - 3.2 100
- - 3..6 83.8
-- 0.8 50.2
- - 0.4 16.2
- - C.2 10.8
- - 0.1 9.0
- - ....
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(1) The -ne. t obteied we're inrlioatcd
in the Table 2. In this Cxpevinent
tne effects of sveied oonoentrationof the anFibacte'ial drugs on beta-
gala-otoeidase inAUCtion of Staphy-

l0oocus Gureea Were obee-7nr a range
of 0.05 to 5.0 mc.rl. ctivity of
beta-galaotonidaae is shcwn in percent and the value of 100 per cent

means the normal formation of the
enzyme that is obtainer' in the abe-
canoe of inhibitors. If the complete
inhibition of the enzyne induotion
ocOurs, the valoe may :'each to zero.

(2) Intuction of bet -galactosiiane of
?Taotion I-1 oall-fret extract, was
completely Inhibited by mitoycin at
the oonoentration 1.0 ncg/ml..
Pifty percent inhibitior dose vis
0.45 moglml..

( ) 3if y pe'oent inhibition dose of
hlorampheniool and alpha-B'omooin-

namaldebyd is 0.1 mog/ml. and
0.8 mnV1ml. Teapectivly.


